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ORGANIC ANALYSIS. 

Influence of Dilution and the Presenee of other Reducing Sugars on 
the Osazone Test for Glucose and Fructose. H. C. Sherman and R. H. 
Williams. (Journ. Amer. Chern. ,Toe., 1906, xxviii., 629-632.)-1n pure glucose 
solutions, tested at constant volume with fixed amounts of phenylhydrazine hydro- 
chloride and sodium acetate, the time required for the precipitation of the osazone 
varies with the amount of glucose present, and is nearly constant for any given dilution. 
I n  solutions containing only about 0-1 per cent. the time required for precipitation 
is much reduced by the presence of 1 per cent. or more of sucrose, but only slightly 
by the presence of 5 per cent. of raffinose. Solutions of fructose and invert sugar 
show similar variations with concentration, those of fructose always yielding a pre- 
cipitate of osazone in about one-third the time required for the same amount of 
glucose, and those of invert sugar in slightly more than one-third the time. Sucrose 
also slightly accelerates the osaeone precipitation in dilute solutions of fructose. 
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Maltose retards the precipitation of glucosazone, interfering much more seriously in 
the case of glucose than with fructose, and lactose interferes similarly, but to a 
greater degree. W. H. S. 

Esterification as a Cause of Error in the Determination of Sugar. 
Talon. (Ann. de Chim. anal., 1906, vol. 11, pp. 244, 245.)-If alcohol is present in 
a mixture in which cane-sugar is to be determined by inversion, it is necessary to 
remove the alcohol to prevent the formation of esters. In  the case of dextrose, ethyl- 
dextrose, a non-reducing body, is formed. The esterification increases with the time 
and temperature, and in the presence of concentrated alcohol the yield may amount 
to nearly 100 per cent. The esterification of dextrose and levulose ceases when the 
proportion of alcohol is less than 40 per cent., but an error is still produced in 
polarimetric determinations. In the absence of an acid no esterification takes place. 
Methyl-alcohol acts in a similar manner, and glycerin also forms esters with dextrose 
and levulose; but the small amount of glycerin in fermented alcoholic liquids has 
no influence on the determination of sugar. C. A. M. 

Optical Rotation and Density of Alcoholic Solutions of Gliadin. W. E. 
Mathewson. (Journ. Anzer. Chem. SOC., 1906, xxviii., 624-628.)-The specific rotation 
of gliadin in 70 to 75 per cent. alcohol is practically independent of the gliadin con- 
centration, but in 70 to 80 per cent. alcohol decreases with increase in the alcoholic 
concentration. It increases slightly with increase of temperature between the limits 
20' C. to 45" C. The variation in density of gliadin solutions for such concentrations 
as would be met with in flour analysis is so small as to render even an approximate 
determination of gliadin in alcoholic solution by means of the density extremely 
difficult. W. H. S. 

On the Determination of Petroleum, Petroleum Distillates, and Benzene 
in Oil of Turpentine and its Substitutes, Richard Bohme. (Chem. Ztg., 1906, 
xxx., 631.)-In a long paper the author compares and criticises a number of methods 
for the detection of adulterants in oil of turpentine, and also communicates a table 
containing the results obtained by him in the examination of a number of samples. 
H e  has modified Herzfeld's sulphuric acid method in order to save time, and works 
as follows : Twenty C.C. of a mixture of 1 volume of fuming and 3 volumes of concen- 
trated (1.84) sulphuric acid are placed in a specially constructed flask which holds 
about 40 C.C. up to its neck, the latter holding an additional 10 C.C. and being 
graduated in 6 C.C. To the acid 10 C.C. of the oil to be examined are slowly added ; 
after cooling, the whole is well mixed and allowed to stand ir, the stoppered flask for 
one hour;  concentrated sulphuric acid is then cautiously added until all the 
unattacked oil has been brought into the neck of the flask, which is then allowed to 
stand for another two to three hours, after which time the volume of the residual 
oil is read off. Occasionally the flask must be allowed to stand for six hours before 
the volume is read. The author finds that pure oil of turpentine treated in this way 
will give a residue of about 0.9 c.c., but sometimes even 1.6 e.c. are found; the 
refractive index of this, however, is higher than that of the original oil. In  mixtures 
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of oil of turpentine with petroleum products, a residue of 1.25 C.C. corresponds to an 
addition of about 5 per cent. of petroleum, 1.70 to 10, 2-00 to 15, 2.50 to 20, 2.80 to 
25, 3-35 to 30, 3.75 to 35, 4.15 to 40, and 4-50 C.C. to 45 per cent. If a, residue of 
4.5 to 5.5 C.C. is obtained, the test should be repeated, using 20 C.C. of ordinary 
concentrated acid; if more than 5-5 C.C. is found, the test is again carried out with 
only 10 C.C. of ordinary acid. The percentage of petroleum is obtained by multiplying 
the volume of residue found by 10. If benzene is the adulterant present, it must be 
remembered that a considerable proportion of a commercial benzene is attacked by 
sulphuric acid, especially if the temperature be allowed to rise; hence the results 
obtained are not so reliable. 

Commenting on the above paper, Herzfeld (Chem. Ztg., 1906, xxx., 697) mentions 
that he now carries out his method in a separating funnel graduated in ?n C.C. instead 
of in a burette. For the detection of small quantities of benzene, the oil should be 
fractionated, and the different fractions obtained examined. I n  doubtful cases the 
residual oil left after treatment with sulphuric acid is tested by Burton's nitric acid 
method, as well as by the refractometer. A. G. L. 

The Reduction of Cinnamic Acid to Cinnamene by Mould Fungi. Oliviero. 
(Jourm. Pharm. Chirn., 1906, xxiv., 62-64.)-The enzymes secreted by Aspergdlus 
niger, PenicilZium glaz~cuw~,  and possibly by other mould fungi, are capable of effecting 
a rapid reduction of cinnamic acid to cinnamene. Thus a cultivation of A.  niger, 
grown on Raulin's fluid until complete development of the mycelium, and then 
thoroughly shaken and filtered through a Chamberland filter, yielded a clear liquid, 
which, when shaken with a weak solution of sodium cinnamate, immediately gave 
the characteristic odour of cinnamene. The reaction is sufficiently sensitive for 
cinnamic acid to be used zts a reagent for the detection of these mould fungi in 
medicinal preparations and food products. I t  affords the explanation of the occa- 
sionally rapid deterioration of pharmaceutical products, such as balsam of Tolu, which 
are rich in compounds of cinnamic acid. 

Muskone, the Aromatic Constituent of Musk. H. Walbaum. (Jik. 
Prak. Chern.; through Chem. Zeit., xxx., 194, and Pharm. Journ., 1906, vol. 77, 
p. 31.)-The odoriferous constituent of musk, muskone, is present in musk in only very 
small proportion. It is a viscid, colourless oil, very slightly soluble in water, but 
readily soluble in alcohol. It has a powerful and agreeable odour of musk, and, like 
ionone, rapidly exhausts the nerves. By steam distilling 500 grams of musk for 
several days, the authbr obtained 1.4 per cent. of a brown oil, and on redistilling this 
under a pressure of 9 mm., about one-half came over between 200" C. and 210" C. as 
a yellowish-brown viscid oil. After warming the latter with an alcoholic solution of 
potassium hydroxide, it distilled under 7 mm. pressure at  160" C. to 164" C.; the 
distillate gave with semicarbazide a crystalline carbazone, from which the oil was 

C. A. M. 

regenerated by sulphuric acid. Muskone is, therefore, a ketone. w. P. s. 
Determination of Total Soluble Bitumen in Paving Materials. S. Avery 

and R. Corr. (Joum. Anzer. Chem. SOC., 1906, xxviii., 648-654.)-The method proposed 
by the authors consists in extracting with carbon bisulphide in a Soxhlet extractor a, 
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weighed quantity of the material contained in a capsule of hardened filter-paper. 
The extraction is continued until the solvent has siphoned over colourless some 
ten times, the solvent with the extracted bitumen ignited in a platinum dish, and the 
percentage of residue determined. The filter-paper and its contents are dried at  
110" C., cooled in a weighing-bottle, and weighed, the loss in weight less the 
material recovered from the solvent representing the amount of dissolved bitumen. 
The results thus obtained for Bermudez and Malthas asphalts agree closely with 
those given by the methods of Dow and Richardson, in which the solution is filtered 
through asbestos or by Richardson's centrifugal method. The practice sometimes 
adopted of igniting the filter-paper apart from its contents, after extracting the 
bitumen, and adding the ash to the residue before weighing, is shown to give distinctly 
too high results. W. H. S. 

A Method of Testing the Hardness and Elasticity of Varnishes. A. P. 
Laurie and F. G. Baily. (Jozmz. Roy. Scot. SOC. Arts, 1906, xvii., lOl-lll.)-The 
authors have devised a simple ap- 
paratus to determine the degree of 
pressure required to make a scratch 
upon a film of the given varnish 
on a glass plate, thus obtaining a 
numerical value for the hardness and 
toughness. The apparatus consists 
of a central rod moving easily in a 
vertical direction through openings 
in two supporting brackets. On the 
upper part of the rod is a screw thread 
on which is a running nut, prevented 
from turning by guides which project 
into the wings of the nut, whilst by 
turning a milled head at  the top the 
rod is made to revolve and the nut to 
travel up or down. A helical spring 
is fixed at  one end to the lower part 
of the nut and at the other to the 
lower bracket, whilst the lower end 
of the rod carries a blunt steel point. 
Thus by turning the milled head at  
the top the point can be raised or 
pressed down on to the plate. A 
scale is attached to one of the guides 
of the running nut, and the position 
at which the point is just at  the 
height of the film is taken as zero. 
Fig. 1 on the scale represents 0.1 

Q 

Q 

I- 

kilo, No. 2, 0.2 kilo, and so on. The point is rounded to a spherical surface 
and has a radius of 1 mm. The method of using the instrument is to draw 
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the varnished plate slowly under the point, the pressure being meanwhile 
steadily increased until a white scratch becomes visible. No notice is taken of 
grooving, which may even be regarded as a sign of toughness in a varnish. The 
spring used by the authors gave a maximum pressure of 1,200 grams, but few of the 
best varnishes required this pressure. Duplicate determinations by different observers 
differed from one another by not more than 5 per cent. The films of varnish were 
prepared by cleaning the glass plate, polishing i t  with leather, and placing it in the 
water-oven with the sample of varnish. The varnish was then poured on the centre 
of the plate and distributed with the finger, after which the plate was warmed on the 
top of the oven so that the film became level and uniform, and was finally placed in 
a cupboard with levelled shelves. Experiments were made with varnishes prepared 
from common rosin and oil and from gum animi, and kauri and white Manilla 
copals, and with representative commercial varnishes. The following table gives 
typical results obtained in determinations of the rate of drying : 

Varnish. 

Rosin and oil . . . ... 
Picture copal ... ... 

Ra;i chdich oak.** ... 
... 

Y ¶  9 9  ... ... 
Carriage ... ... ... 
Finest oak ... ... 
Maple ... ... ... 
Amber . . . ... ... 
Floor . . . ... ... 

9 ,  ... ... ... 
Carriage ... ... . . I  

One and 
a Half 

Months. 

Two and 
a Half' 

Months. 

4.5 
6.5 

10.0 

Four 
Months. 

1 *2 
6.5 
3.5 
4.8 
1-5 
5.5 
5.5 
6.5 
1.0 

Eight 
Months. 

Twelve 
Months. 

1.9 
9.5 
6.0 

12.5 
9-0 

12.0 
10.0 

1.0 
- 

Experiments were also made to determine the effect of exposure to air and frost 
upon diEerent vanishes. It was found that an inferior copal varnish and the amber 
varnish showed signs of deterioration after a fortnight, and had disappeared in three 
months. The hard church oak varnishes had cracked in three months, whilst the 
other trade varnishes, though apparently sound and transparent, had decreased in 
hardness to one or two, and gave a crumbling scratch. Hence the test is capable of 
detecting decay of a varnish before the appearance of outward signs, C. A. M. 

Electrical Method for the Simultaneous Determination of Hydrogen, 
Carbon, and Sulphur in Organic Compounds. H. N. Morse and C. W. Gray. 
(Amer. Chern. Joumz., 1906, vol. 35, pp. 451-458.)--An extension of Morse and Taylor's 
method (ANALYST, xxx., 321) to include the determination of sulphur, the apparatus 
employed being, with slight modification, similar to that previously described, The 
coils in the vicinity of G are wound tightly about the porcelain tube to make room 
for a long platinum boat (F), in which is placed a weighed quantity of pure PbO, for 
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the absorption of the SO, produced, the rear of the boat being open to facilitate 
contact between the products of combustion and the oxide. Asbestos plugs (J J) 
replace the rolls of oxidized copper wire gauze which formerly preceded and followed 

L./ 
F I G .  1. 

the boat K. For the complete absorption of nitrogen oxides, a glass tube (A), filled 
with asbestos covered with PbO,, is inserted between the combustion-tube and the 
usual absorption apparatus for water and carbon dioxide, and maintained at 175" C. 
by surrounding it with an electrically-heated graphited porcelain tube (B) about 
300 mm. long, and provided with an asbestos covering (C). Fig. 2 shows the 

FIG. 2. 

complete apparatus set up for use. I n  making an analysis the boat containing 
the weighed quantity of peroxide is inserted at F, and that containing the 
substance to be analysed at  K, the two circuits, one through the combustion 
apparatus, the other through ABC, closed, and dry air passed through the 
apparatus. After drying out completely, the absorption train is joined to A, the 
current of dry air continued, oxygen admitted at  D, and the substance in K and the 
plug of asbestos in front of the boat heated by a lamp. The contents of the boat F 
after a combustion consist of a mixture of PbQ,, PbSO,, and, if the substance con- 
tained nitrogen, a small quantity of Pb(NQ,),. The quantity of PbO yielded by unit 
weight of the peroxide is estimated before commencing the combustion, so that the 
amount of PbO in the boat after the combustion is known, and the excess over this, 
after reducing the peroxide and nitrate to oxide by heating in a current of air or 
nitrogen, gives the amount of sulphur as SO,. The method has given satisfactory 
results with sulphonal and other organic compounds. W. H. S. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
06

. D
ow

nl
oa

de
d 

on
 3

1/
10

/2
01

4 
18

:4
3:

39
. 

View Article Online

http://dx.doi.org/10.1039/an9063100304


310 THE ANALYST. 

Determination of Total Sulphur in Coal Gas. E. P. Harding. (Joum 
Amer. Chem. Xoc., 1906, xxviii. , 537-541.)-A modification of Drehschmidt's method 
is proposed, in which the gas is burnt in the presence of bromine vapour, the sulphur 
dioxide being thereby immediately oxidized, in the presence of water of combustion, 

to sulphuric acid, which is 
then aspirated through a 
solution of K,CO,, and the 
sulphur precipitated and 
weighed as BaSO,. The 
apparatus employed is shown 
in the figure, in which G is 
a purifying tower, 45 cm. 
high and 6.3 cm. in diameter, 
filled with pumice - stone 
saturated with a 338 per 
cent. solution of KOH and 
contained between glass- 
wool layers (WW) ; H is a 
dropping funnel for deliver- 
ing continuously the potash 
solution ; and K a retort, 
24 cm. deep, 16 cm. in cross- 
section, with a delivery tube 
46 cm. long, fitted into the 
flask L by the rubber stopper 
0. L, M, and N are heavy 
glass suction bottles, with 
the respective diameters 10 , 
8.9, and 6-3 cm., connected 
at  P and R with rubber 
tubing, and attached through 
the glass tap S with the 
suction pump. C, C', and C" 

are adjustable wooden supports. The burner I is connected at  y with the meter, and 
at  V, by means of a short piece of rubber tubing, with the purifying tower. I t  is of 
hard glass, and is fitted into the tubule of the retort with the rubber stopper a. The 
air-supply tube E is 9 mm. in diameter at  E and 12  mm. at  Z, and D, the gas-supply 
tube, is 5.8 mm. in diameter. The latter has opposite holes B for admission of air, 
and is drawn out at A to  an opening sufficiently small to deliver, under aspiration, 
0.35 to 0.5 cubic foot of gas per hour. 

The burner is first connected with the meter and tower, the gas turned on, 
ignited, and allowed to burn for fifteen minutes, the retort and absorption flasks being 
meanwhile cleaned and partly filled with a 5 per cent. solution of K2C0,, 30 C.C. each 
being put into N and M, 50 C.C. into L, and 30 C.C. together with 4 C.C. of bromine 
into the retort K. The flasks and retort are then connected up, the gas turned off, 
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the burner. inserted into the tubule of the retort, and air aspirated through the 
apparatus for ten minutes. Aspiration is then momentarily discontinued, the burner 
removed from the retort, the gas turned on and ignited, the burner reinserted and the 
aspiration continued and regulated with the cock S. After 18 to 2 cubic feet of gas 
have been burned, at  the rate of 0.35 to 0.5 cubic feet per hour, the gas is turned off, 
the aspiration being continued until the apparatus has cooled down to room tempera- 
ture. The burner is then withdrawn from the retort and rinsed wit4 water into a 
500 C.C. beaker, the retort and absorption flasks disconnected, their contents poured 
into the beaker, and these rinsed several times with small quantities of water. The 
contents of the beaker are acidified with HCI, concentrated to 100 c.c., transferred to 
a No. 3 beaker, and the sulphur precipitated and weighed as BaSO,. 

C. D. Jenkins (ibid., 1906, xxviii., 542-544) describes a new and easily portable 
form of apparatus for the purpose, consisting of a system of condensers, at the bottom 
of which 0.8 to 1 cubic foot of gas, measured through a small dry meter, is burned in 
an ammoniacal atmosphere at the rate of 0.6 cubic foot per hour. The sulphur com- 
pounds form sulphur dioxide and sulphur trioxide, which, conibined with the ammonia, 
are dissolved in the condensed water and collected, the apparatus being washed out 
with 200 C.C. of distilled water. To this solution are added 2 to 3 C.C. of bromine 
water, the liquid concentrated to 30 to 40 c.c., and an excess of a hydrochloric acid 
solution of barium chromate added. The whole is then gently boiled, an excess of 
dilute ammonia added, again boiled for a minute, filtered, and washed. The 
ammonium chromate in the filtrate, after being boiled in a stout flask with a Bunsen 
valve to expel air, is cooled and titrated direct with stannous chloride, using the 
iodo-starch blue to accentuate the end-point. The chromic acid found is equivalent 
to the sulphuric acid in the original solution. W. H. S. 
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